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Abstract of JP2002008740 
PROBLEM TO BE SOLVED: To provide a dye 
sensitized photocell with high adhesion of a 
metal oxide layer to a supporting body, and 
provide a manufacturing method for the dye 
sensitized photocell capable of simplifying 
coating and baking. SOLUTION: A conductor 
layer 3 and a metal oxide layer 4 are formed 
on a substrate 2, a sensitizing dye 13 
comprising a metal complex and a dye is 
adsorbed in the metal oxide layer 4 to form a 
photo-electrode 5, and the photo-electrode 5 
and a counter electrode 9 obtained by forming 
a conductor layer 7 and reflecting layer 8 on a 
substrate 6 are arranged so as to face their 
film surfaces, and an electrolyte solution 10 is 
sealed between both electrodes to constitute 
the dye sensitized photocell 1, and the metal 
oxide layer 4 has two layer structure 
comprising a first metal oxide layer 41 having 
dense structure and a second metal oxide 
layer 42 having porous structure. 
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mxmmjx'h o , ^ 7t , ig 2 to^jsg^-ft; w 4 2 *^ 

[ 0 0 5 3 1 . *^fl«0fefgtiJ^7fe«fl!lWS^*- 

5-^S»ffl2 2±{C^L. |HlI^tcS«^jDl»LrMj« 
Srfi^^oT. ^JgUttii 2 3.2 A<r>mm'-n-^j: o 

( 0 0 5 4 ] § <^>{C, ^r^-ia^]-M^a3 0 SrfflV^ 

^mf*:i2 2 . ax-a^^m&^^m 23. 2 4<7)}g 

fig t T'coig^ . H 3 {c5^-rx7V-?ilfifcJ&SP 3 9 
<!Ofe«iiMfe€?i 1 <7) J; d 2®ttjtco^JaK{(:!iiJl 

•5. ^/i, xm.(7)W^>,zwth^^±^\,zmmth:z 

[0055] Mtx. ^m^imm2 3. 2 4^. ajs 

ttJi 2 3 , 2 4 ^ I. ^mmtmm.'i-cn'^^ 
itfhz.tifx'%htz»). m=f-imm\fi. ±mmim 
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^ 2 O^TOktia 2 4 O & I«i]±§ ii- 1. ^ i: A«-C' 
[0056] 

[Mfi^j] OTs mmmi.zx'o. ^WMi^hiz^im 
izwm-^. 

^ y-jVb LX 3 L/i t 7 -y 

5g»«;twLT 1 6 01Si^%i:=5r5 J:a{C7 -vitTy^ 

10 xr\y-mmmm<^:^ru-fSim^mzyt.mL. 55 

^ 0X:i,z1im^tLt:V-yy^J^7ffyxmL<^fimizm. 
' m^LX2um(Dm^<r>FTOmim!^Lt:. z<r> 

aiM 1. 2 5ml/'sec. xru— B^PbI 0.5s 

e c, xru-Hiic 7 00. m.mm3 5 ox:. /X 

;Ha5-»«SIS 3 0 0mm. X'h-yfz, ^<5DFT0^ 
[00 57] ?<i,fe:. SiJ<0y-^^5-fA;!r5::^a«[fc. 

20 Hitn-^mzx2um<r)m^<r>FTomim^L 
fz. z<ommim.Bbbx. mz^K:bMf^w^<^f^ 
Mizm-r^. 

[0058] mz. as2 0 n mcomiti-i^ymi'fco 
im&%mmx'hmiti-i^yYj\^ {^mmm st 

S-2 1 ) (C, 7j<i:X:J'y-/US: 1 : 2cOSiJ-&t:-?I-^U 

[0059] CKO^ 1 covMtJSSr. xr\^-^mm 
30 Hiw^j^<r>FTom±.\.z. xrv'-mfmmmizk^ 

sec. X7*l/— 0 . 5 s e c . Hlfc 

loom. Mfigag2 0 ox;, y x/i^ - »«PS 3 

OOmmT'Ji-o/i. 

[0060] ±iei^ i crtVjvmm^z. 'rr=^&2 o 
0 0 0 cO/i^ y x-f y 3 3 afi%Jn;fcm 

^. mnv. ^2ff)vm'm:i!<pULtz. 

40 [ 0 0 6 1 ] 2 c7)y;U?g?S i: . X7V-ia^^{KSI 

ao;?.7V-?lffi*&g|5tC5't«U. 5 0 0°ClCjPlSi$tl/i 

. ±ldm 1 yil*ijefig$ iifcSfiAitc. 

U-#WJ-)lf SiaiC J: 0 B^. ^ UT. ff?l«T4 0 n 

mcr,m^cr)^2ff)m^t'f-^yMimfS.Uz. z<r)bt<r> 

0. 5m 1/sec. xri/-a#|gl 0.5sec.X 

ru—Eit 4 0 00. Mfig^ajesoo-c. yx/u-s 

mmm soommx-h-^tz. 

[0062] Mz. mmmmm^^hm^z. mm 

50 1. m2t7)ig^Lf-:5'y;iS:Jg|«L)t»ISAt:. 2mo 1 
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(nmi^it^i' y ( T i C 1 4 )• <7)7k?tMt:?*U. -1:^ «^M)*{43 . 6 1 %X'h-otz. 

siMifcm. ^4'T'4 5 o'c<7)a^t\ 3 o^jf^apfi [ o o 6 9 ] (^0(2 ) t'^m<r>^m2 1 Lt . 

(0063] zcomi. %2(7m\tt^ymim^Lfz ima%'k^-rii:Mii. ±Mimm\imn<^^^x' 

$r®»§-fr/i. Jiil±<7)XmCJ;'), IIMfl?llri05tmffi«: Ml. 5. 96mW/cm2) S:fflV%T, H^fittlg^ail 

[0 0 64] C:<03fe«iS$-SEM|ISL.3t^^$-|l4~ 10 [0070] immiS) ^^^Mt^^MMS ttX , wi 

6tjK-r. iI4{4, :*:^JSe!iJc07t«®(7)BrfflSEM^K IBIgl OKft^^'y;i$rJgBK-rSI^<^> ^^ri'-fi^M 

■CS>IJ> 05. I16{4. -etl-e^t, mi<0i?-ft:-?-;5'Vl HSiO^fr**. XT-U-^ajS l. Oml/sec. 

OWm S E 2 <Ol?-(t:f-:? yJi<0¥ffi S E ;^7*U'-^ia 0 . 5 s e c . xr U-Hia 10 0 

ST'$)S. iI4l3{4, a«5 l±tc, FT0^5 2. ^ 0. iM^m 2 0 O-CT'l>0, B5iem2c7)i?(l:^:5'y 

1 m.^^^ 5 3 , 112 cos-fkf-^ y® 5 4*«»: JfSrJgj^-rsi^iO, xru-itii-)Sgffi<^^<**^. 

n.mm^^ilX^^hWHi'7P^ilX\^h.mAiii:Xm ^ U-MttS* l. Om l/sec, ;^7-l'-^^ 0. 

5 t^p-r J: 9 . ® 1 <mit^9 yji 5 3 {4. la^-tcM ■ 5 s e c . xrix— iHiisc4 0 00. 4 7 o -c 

m^ii-Tzmx-M. ;ifi(^<nsKy['^m^t:>\i. mint x'hh\:M\i. msmmm2twm<^^n-x'^^^ 

Jl52Ji, ^m^£<^LX^-^h:ili1fh1}^h. 04*5 20 [007 1] <I«feSii^3K«fffi<50^m«:l*^^>^a5 

^L'^X'h'0.±'h<r>mU)^m^^iXX\>^h^b.1}iZ.Kt3 mSffllA»<i>y-7i^J.SU-^'- (AMI . 5.96m 

[0065] ±iETfflSL)t, FTOK*<JSfi!t$ ^^«l^$«43 . 53%Thr>tz. 

titcMm^<r>FTom±J.z^ XJ-i'/9^)y/m^zX*)& [0072] (iki^) it«?t LT. B?ie^2iOBS(b^ 

±mm^Lx, n'^wm^Lt:. i^ymkmm-hti«^<izm\^hm2<niY)vmw.tLx, 

[0066] cKC f-h7rafcr/l/ry^-'>AT^::t d^'Jxf-P>':?''U 3--'^A^'^35JlP$<^TV^^V^m<^V/^ 

^^--Y K C {C3H7 ) N n fcH'^Sfc^Jft^bJttiO ?S?RS:fflv%3tUli'l-{4. HirieilSSCT 3 k PlttO^TfeS 

«^^?siits)B Lx . nm'mmiWWLti, 30 [ 0 0 7 3 1 zffi^m^^nMmmmi^mtphm^ 

[0067] Hi\.zxm:^fifz%^mtn^mMk. wz v - mt:muzmmi. z<r>mMm\i^x . ± 

^<0S8Mffi^rtiltcL-C*fr^§HtT. jgffltCX,-K^>'* m«Sil*^'?.V-5;^iSU-;J'- (AMI . 5.96m 

ttz. ■^t:>i,z. ^mmiinf^mm<^mmi^mi,zu-m m^immas. oo%x'hr,rz. 
im^Lx. mmm 1 (Timmmmmm^'i^fz. [ 0 0 7 4 ] ±m^mmmmx/immi<zx^^muz^ 

[0068] zco^mm^mM<^mmwmi^(>m\ii 4 ^!Mmmm<^mmi^^k tti^x. 1 ] 

^tuiiv-vmmiizimL. zmMmm\>^x. % ' -r. 

S;ffiliA^'^y-7v'iSl/-:J'- (AM 1 . 5. 96m [0075] 

w/cm2) m^^x. mm^-^m^Li-zt^b. % [^i ] 
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1 


HSfi^J 2 


3 






Kit ^y;^ 


STS-21 


STS-E1 


STS-21 


STS-Zl 








1.0 


1.0 


1.0 


1.0 






33.3 


86.7 


66.7 


0.0 






i^fi)c-;as CO 


ZM 


200 


200 


200 




i£aift(ml/sec) 


0.5 


0.5 


1.0 


1.0 


1 






0.5 


0.5 


0. 5 


0.5 






100 


100 


100 


100 


A 

In 






500 


500 


470^ 


470 


K 




^£lift(nl/sec) 


0.5 


0.5 


1.0 


1.0 




CM 




0.5 


0.5 


0.5 


0.5 








400 


400 


400 


400 


Voc(V) 


0.73 


0.76 


0.67 


0.71 


1 scdnA/cm*) 


9.82 


8.61 


11.10 


a. 19 


F F 


O.SO 


0.53 


0.47 


0.52 


Eff(96) 


3.61 


3.49 


3.53 


3.00 



[0076] 1 ] tcTirr i 3 fc. ^^mt . im * <o3SDH±*«^»t'$> tii. iSimmikmmimmi!fi± 

ztni. mam 1 ~ 3 <7)^Mmm^'m<nwtiti- mmtmm . WAtt t . Ji^^}v^-^^m<^mif 

ii^2Jiiijtfc^oTv^i,7ttf). mm\ 1 -sffmi^^ , [ 0 0 s 0 3 ntx. ±wmmm\,z. ^mmmm^ 

CO 0 7 7] ttz. mm\itmm2 ^^mtht. hzt-tfix'^h<^x\ ^m&^mmcMmi,zi5\^ 

h\,zi,mht:>-f. ^m^m)mzi,t^m3.}fm.-¥^hfi 30 [oosn ^/i, *^Bfl(5DfeSii,'ss3fe«?t^ossi:fir 

■c(-^^rv\ zfnt. ^'jxf-i^y:?'t>3-/Ko^Dicj; m^zxfo,i, ^^ru-m^mwm.^m^'^xYMm'km 

Si:#;ct>ai). 1 0082] $f>{c:. xru-|a^»^g$:fflV^-C. ^ 

[00781 tti. mmm2tm&m3^imt^t. m.m. axx/^mmmmmtx-ffixm^:. xr 

x\mi, ^2(omit^i^ymcomii. ^tim2is xmozkmrnx-hititb. :^%m(7)^mmm^ 

^c=5r-5Tv^l.*>^ mM<^^mmmmii^tiiimhk mM<r>xoi,z2mmm(n^mmimmi^-rh^x' 

'Srv^ ztm. $'nMX'f>im2<Dmiti-i^ym(7)m 40 ^^izmm-thzti)^mx'i)'o. ttc. Tmm 

i±t<i-m, ^ff)itmmmii±^<^j:i>ti\ 'iif.zmrrmmi^izwm-hzti}K'th. 

x'h^t^it>ti^. mmmfim^^^i-mx'h o , hi ( b ) (i , 

x\^hrzi^.»m^-mmmmi}^sim^j:tm^^Lx ms] msa. ^m<^^mm^ytn.m<r>mmiz 
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4 ±mmimm 

5 mm 
8 mm 



[04 ] ii4«i. 'i^wM<r)mmi(r)-&mmms.ytm. 
me] m6ii.^^m<7)mmmi(o^mm^^m. lo wMmm 



1 fe«timtm?fi 

3. 7 9?«*Ji 



1 1 

1 3 iM!S-fe9g 



!^IB2 00 2-87 4 0 



18 



1 5 

3 0 xrv-mfh^^^m. 



10 



[HI] 



[02] 



(a) 





r 



(a) 



(b) 




(b) 




(e) 



(f) 



[14] 



[05] 



[06] 



• 1^ 

(11) 



2002-8740 




V 

/ 



\ 



'38 
'37 



33 -ft 



30 32 



F^'-A(##) 5F051 AAll AA14 CB13 FA06 FA17 
HA17 

5H032 AA06 AS16 BB02 BB05 BBIO 
CC14 CC16 EEOl EE16 EE17 
EE18 



i 



